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In 17 patients (77%), the initial symptom was lumbar
or flank pain that was intense enough to require hospital-
ization. In four cases it mimicked renal colic. Gross hema-
turia was present in four patients (18%) but subsided in a
few days. These symptoms were often misdiagnosed, and
one patient had undergone emergency appendectomy
elsewhere. In these patients, 2 weeks to 6 months elapsed
before appropriate diagnosis was made.
Neither lumbar pain, regardless of its severity, nor
hematuria predicted the intensity of kidney alterations and
the subsequent need for total or partial nephrectomy. Two
patients (9%) had impaired renal function. Serum creati-
nine level was slightly elevated in one patient (1.7 mg/dL)
and rose to 4 mg/dL in the other, who had bilateral dis-
section with severe alterations of both kidneys. All other
patients had normal serum creatinine levels (< 1.2
mg/dL), even when a kidney was damaged.
Preoperative investigations. All patients underwent
the usual investigations performed in subjects with hyper-
tension. The consequences of elevated blood pressure
were evaluated by a search for hypertensive retinopathy
and by a thorough evaluation of the cardiac and coronary
artery status with electrocardiography, echocardiography,
and myocardial scintigraphy. Arterial opacification was car-
ried out with standard abdominal aortography in 11
patients and with intra-arterial digital angiography in 11;
the latter has been routine since 1982. Selective renal
artery injections with various incidences were performed
in 13 patients, mainly when dissection extended to the ter-
minal branches of the artery. The condition of the kid-
ney(s) was assessed with the usual laboratory tests (serum
creatinine, creatinine clearance), with Doppler scan inves-
tigations, with the aspect of the renal parenchyma on the
nephrographic phase of the arteriography, and with renal
scintigraphy (in four patients), which distinguished sepa-
rate function of the kidneys.
Isolated spontaneous dissection of the renal artery
(ISDRA) is an uncommon cause of renovascular hyperten-
sion. Before 1970 it was usually detected at necropsy.1-6
Since then, this lesion has been diagnosed with increasing
frequency during the patients’ lifetime, but the treatment
has remained controversial. Progress in the technique of
renal artery reconstruction now allows surgical repair and
kidney salvage, even in cases of complex lesions.
PATIENTS AND METHODS
Study population. During a 21-year period (January
1, 1978, to December 31, 1998), 22 patients with ISDRA
underwent operation. There were 17 men (77%) and five
women (23%) aged between 20 and 56 years (mean, 41 ±
8.4 years).
Dissections complicating percutaneous transluminal
angioplasty were excluded because they clearly differ from
spontaneous dissections, being due to catheter trauma to
the artery and occurring during a radiologic procedure.
Diagnosis is made early, and treatment can be undertaken
immediately with an endoluminal stent.
Clinical symptoms. All these patients had severe
hypertension. In most cases the onset of hypertension had
been recent and abrupt in subjects with previously normal
blood pressure. Despite heavy medical treatment associat-
ing three or four antihypertensive drugs, hypertension was
not controlled and was poorly tolerated with headaches
and ocular symptoms.
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Purpose: The aim of this study was to assess the results of surgical treatment in a series of patients who underwent oper-
ation for isolated spontaneous dissection of the renal artery. The feasibility of renal artery reconstruction is emphasized.
Methods: During a 21-year period (1978-1998), 22 patients (17 men, 5 women) with spontaneous dissection of the
renal artery underwent operation. Their mean age was 41 ± 8.4 years. All patients were admitted with uncontrollable
arterial hypertension and underwent the usual investigations performed in subjects with hypertension. Because of bilat-
eral lesions (3 patients), surgical treatment consisted of eight nephrectomies (6 total, 2 partial) and 17 arterial repairs
(in 16 patients) carried out by conventional in situ surgery (6 cases) or by extracorporeal repair (11 cases).
Results: There were no postoperative deaths or morbidity in this series. Arterial hypertension was cured in 9 patients
(41%), improved in 11 (50%), and unchanged in 2 (9%). Anatomic results of repairs were excellent in 13 patients (81%)
and incomplete in three (19%). During long-term follow-up, one late thrombosis of a repaired polar artery and one
spontaneous dissection of the contralateral renal artery occurred. In eight patients, late angiographies showed that the
results of reconstructions remained stable with time.
Conclusions: Surgical treatment of isolated spontaneous dissection of the renal artery is indicated in patients who have
severe uncontrollable hypertension despite extensive medical treatment. Arterial repair is the ideal treatment. It is often
possible even when complex lesions are present; in such cases ex vivo surgery affords great safety and ease of repair.
Results concerning control of hypertension are satisfactory. (J Vasc Surg 2001;33:385-91.)
The dissection was bilateral in three patients for a total
of 25 kidneys at risk among which there was one solitary
kidney. The left side was involved in 13, the right in 12. In
eight kidneys, the lesions affected the artery without
involvement of its terminal branches. In one of these kid-
neys, the dissection was localized on one artery of a kidney
with two arteries. In 15 kidneys, the lesions involved the
artery and extended to its branches. In the two remaining
kidneys, the dissection affected only one terminal branch
without lesions of the arterial trunk or of other branches.
Various radiologic images were observed. The typical
aspect of a double-lumen artery was seen in only six kid-
neys. In three, a huge aneurysm was present. In 11 kidneys,
regular bulging of the artery with clear-cut diaphragm-like
limits was present. In four kidneys, the image suggested
stenosis of the artery, but its aspect was unusual with
uneven scattered strictures, notching and irregularities in
caliber (Fig 1), different from the classical beaded irregular-
ities seen in multifocal fibrodysplasia. In one patient partial
thrombosis of the false channel mimicked the obstruction
of a large branch of the renal artery. Apart from bilateral dis-
sections, the arterial opacification showed contralateral
fibrodysplasia of the artery in two patients.
Surgical treatment. Exploration of the kidney and of
its vessels was routine in all cases and was the first step of
the operation. The intraoperative aspect of the kidney cor-
related with the data obtained from morphologic investi-
gations. Dissection of the vessels was often difficult because
of extensive periarterial fibrosis. Complete dissection was
sometimes possible only after exteriorization of the kidney.
Nephrectomy was necessary in eight patients. Total
nephrectomy was performed in six patients who had major
lesions of the kidney (wide infarct, severe atrophy) and
extensive arterial dissection affecting intrarenal arteries
precluding repair. Two patients required partial nephrec-
tomy of a lower pole for dissection affecting a polar artery
or extending to it with severe atrophy or infarct of the cor-
responding territory; one of these patients underwent
simultaneous repair of the main artery on the same kidney.
Among the patients who had total or partial nephrec-
tomy, two had bilateral lesions. One underwent secondary
repair of the contralateral artery; the other did not because
his blood pressure returned to normal after nephrectomy
and because the dissection on the opposite side did not
jeopardize renal blood flow. This lesion has remained sta-
ble over 10 years at the present time.
Renal artery repair was performed in 16 patients,
including two in the nephrectomy group who also under-
went renal artery repair. Arterial repair was unilateral in 15
and bilateral in one, for a total of 17 repairs. The tech-
niques used for repair are shown in Table I. Primary repair
alone of the site of proximal dissection was never possible
because of thickening, fibrosis, and rigidity of arterial walls
extending along the false channel and far beyond its entry.
Arterial reconstructions were carried out with conven-
tional in situ surgery in six cases and with ex situ surgery
in 11 cases. The complexity of lesions, extending to mul-
tiple branches or responsible for kidney damage, was the
reason for this high rate of extracorporeal repairs (68%).
Ex vivo reconstruction was carried out whenever sev-
eral branches of the artery had to be repaired and in the
patient with a solitary kidney. The decision was made
before operation when the angiographic aspect suggested
that repair of multiple branches with long-term arterial
clamping would be necessary. In a few cases, ex vivo repair
was decided during the operation because of especially dif-
ficult dissection and complicated freeing of terminal
branches. Once exteriorized, the kidney was protected by
selective hypothermia: it was perfused with chilled Collins’
solution, wrapped with drapes soaked in iced saline solu-
tion, and surrounded with sterile ice.
Resection of the diseased artery and reconstruction on
a healthy artery was carried out in all patients but two.
These two patients had dissections extending to intrarenal
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Fig 1. Angiographic aspect of dissection suggesting stenosis of renal artery; frankly unusual with uneven strictures and irregularities in caliber.
branches and only severely stenotic extrarenal branches
could be repaired. 
In this series, the duration of circulatory arrest
ranged from 85 to 240 minutes (mean, 157). The num-
ber of arteries repaired ranged from two to seven (mean,
3.1 per kidney).
Pathologic conditions. Histologic study of the
resected arteries showed various lesions: 10 patients (45%),
including the two with radiologic evidence of contralateral
dysplasia, exhibited lesions of intimal or medial fibrodyspla-
sia; in 10 patients (45%), the diagnosis of fibrodysplasia was
ruled out because the artery did not exhibit significant
changes on either side of the dissected segment. Spon-
taneous dissecting hematoma originating from weakened
vasa vasorum may be considered; in one patient, cystic
medianecrosis was responsible for bilateral dissection; in one
patient dissection began at an atheromatous plaque.
Whatever the cause, the dissecting process was local-
ized in the media in most cases (17/22 [77%]). Dissection
was situated between the media and the adventitia in three
cases (14%) and between the media and the intima in two
cases (9%). Overall, taking into account bilateral dissec-
tions (n = 3), contralateral dysplasia (n = 2), and late dis-
section on the opposite artery (n = 1), six (27%) patients
of 22 had bilateral renal artery lesions.
Follow-up. Postoperative angiography was performed
in all patients who had undergone renal artery repair.
Repeat angiography was subsequently performed in seven
patients, usually for surveillance of complex repairs during
the first years of follow-up. One additional patient who had
coronary insufficiency 8 years after renal artery repair and
underwent coronary angiography and coronary angio-
plasty had simultaneous radiologic exploration of his renal
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artery. In all patients, yearly Doppler scan studies were car-
ried out. This investigation is recommended for long-term
surveillance of repair and of contralateral renal artery dis-
ease, especially in patients who do not undergo late
angiography. Observation periods ranged from 1 to 18
years (mean, 10.1). No patient has been lost to follow-up.
RESULTS
Mortality and morbidity. No patient in the series died
while hospitalized after the operation. No late death has
occurred so far during the long-term follow-up. All patients
had an uneventful postoperative course with no morbidity.
Blood pressure. Blood pressure control was evaluated
according to the criteria of the New York Heart Association.
The results of surgical treatment are summarized in Table II
according to the operation performed.
In the nephrectomy group, six patients underwent
total nephrectomy, and the two others had polar nephrec-
tomy and associated arterial repair. Cure was complete
whenever all abnormal kidney parenchyma had been
removed and the opposite side was normal.
In the repair group, all patients cured had reconstitu-
tion of normal anatomy. Improved and unchanged
patients had persistent alterations of the kidney(s) (seg-
mental atrophy, notching, inhomogeneous nephrogram)
(n = 7), residual arterial lesions (n = 2), or contralateral
fibrodysplasia (n = 1).
All in all, nine patients (41%) had normal blood pres-
sure after surgery, which continued over the long-term
follow-up, so the patient no longer required any treatment
or diet. Eleven patients (50%) had distinct improvement in
hypertension. Uncontrollable before surgery, the postop-
erative blood pressure became normal with much lighter
Table II. Results of surgical treatment on blood pressure control
Type of treatment/results Cured Improved Unchanged
Renal artery repair 5 7 2
Polar nephrectomy + contralateral arterial repair 1
Polar nephrectomy + ipsilateral arterial repair 1
Total nephrectomy 3 3
Table I.  Techniques of renal artery repair
In situ surgery Ex vivo surgery
Resection and end-to-end anastomosis 1
Resection and saphenous vein graft interposition 1 1*
Resection and autologous artery graft interposition 1 2*
Aortic reimplantation
With prosthesis 1
With autologous artery graft 1 2*
Splenorenal anastomosis 1 1*
Kidney transplantation in the iliac fossa
Without interposition graft 1
With autologous artery graft 4*
*Ex vivo dissection and management of distal branches.
treatment. The conditions of two patients (9%) were
unchanged and required continuation of the preoperative
treatment. The results of surgical treatment thus appear
very satisfactory because favorable results (cure and
improvement) were obtained in 91% of patients.
Renal function. One of the two patients with preop-
erative renal insufficiency regained normal renal function
after repair of the renal artery. In the other, renal function
has remained slightly impaired (serum creatinine of 140
µmol/L) but stable for 10 years. The other patients did
not show significant changes of blood creatinine levels
even after nephrectomy because the kidneys removed were
severely damaged; however, postoperative creatinine clear-
ance diminished moderately. The results concerning
hypertension were satisfactory in the two patients with
impaired renal function.
Anatomic results. Thirteen patients (81%) had excel-
lent results assessed by postoperative angiography, with
restoration of a normal aspect of the kidney when it was
damaged (Fig 2). The results of angiography paralleled
those of renography. Such results were obtained whenever
the dissecting process affected only the renal artery and its
extrarenal branches, allowing repair on healthy arterial tis-
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Fig 2. A, Preoperative angiography of 49-year-old woman with
hypertension: spontaneous dissection of left renal artery. B, Renal
scintigraphy: large defect in central part of kidney. C, Postoperative
angiography after ex vivo repair with branched hypogastric inter-
position graft: widely patent reconstruction and total recovery kid-
ney parenchyma. Arterial hypertension was totally cured.
A
C
B
sue. Among these patients, one thrombosis of a repaired
polar artery occurred 22 months after repair, with subse-
quent segmental renal infarct, which required nephrec-
tomy. The same patient had a spontaneous dissection of the
contralateral artery 5 years after the previous episode with
recurrence of arterial hypertension; only medical treatment
was undertaken. The patient’s present condition is satisfac-
tory with well-controlled blood pressure 8 years later. In
the eight patients who underwent late angiography, this
investigation did not show anatomic deterioration of the
repair even after the longest follow-up periods.
Three patients (19%) had incomplete results. In one,
both kidneys were severely damaged before surgery.
Bilateral repair was performed and led to salvage of both
kidneys and improvement of arterial hypertension and of
renal function; however, parenchymal alterations with seg-
mental atrophy (Fig 3) and irregularity of the nephrogram
remained. In the two other patients, the dissection
extended to intrarenal branches, and only accessible arter-
ies could be repaired. One of these patients had unchanged
blood pressure. The other patient showed considerable
improvement in hypertension because of suppression of a
tight stenosis of the main renal artery. The distal lesions did
not worsen with time (Fig 4). Before surgery this patient
had medically uncontrollable hypertension and a solitary
kidney, which precluded nephrectomy.
DISCUSSION
Isolated spontaneous dissection of the renal artery is
rare. In 1987, Beroniade et al7 collected 145 published
cases, including their own, whereas in 1991, Reilly et al8
collated about 90 reported cases excluding autopsy
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reports. At the present time, approximately 180 cases have
been published, approximately one fourth of which were
necropsy findings.
Most publications report isolated cases or small series.
Only three series of 10 cases or more have been reported
so far. Reilly et al8 studied 10 cases from the University of
California, Edwards et al9 studied 35 cases from the Mayo
Clinic, and Slavis et al10 studied 12 cases from the
Cleveland Clinic.
The most usual clinical presentation is the sudden onset
of severe, persistent, and poorly controlled hypertension. In
some patients, return to normal blood pressure has occurred
after varying intervals. Reilly et al8 found eight such cases
among 90 reported in the literature; clinical improvement
was accompanied by a return to normal renin levels in some
patients and by improved arteriographic appearance in oth-
ers. Reentry of the dissection was postulated as the most
probable mechanism for the relief of hypertension by
Kaufman et al.11 The same mechanism is likely in silent dis-
sections that do not entail arterial hypertension and are dis-
covered incidentally on arteriography. Spontaneous reentry
must thus be considered as a healing process.
The cause of ISDRA is not clearly known except in rare
cases in which a precise vascular disease can be demon-
strated. Changes of the media and alterations of the vasa
vasorum have been incriminated as possible etiologic factors.
Fibromuscular dysplasia frequently coexists with
ISDRA. Harrison et al12 found dissecting aneurysms in
9.1% of fibromuscular dysplasias. However, the relation-
ships between these two entities are controversial. Edwards
et al9 considered that fibromuscular dysplasia coexisting
with dissection was different from the classic type. In their
Fig 3. A, Preoperative angiography of 46-year-old man with hypertension: dissection of right renal artery; only lower pole of kidney is func-
tional. B, Postoperative angiography after ex vivo repair with hypogastric artery autograft and iliac autotransplantation of kidney. Distinct
improvement in kidney condition with residual segmental atrophy of its lower pole (kidney placed upside down). Hypertension was improved.
A B
series there was a strong male predominance (10:1),
whereas in the classic type the female-to-male ratio is about
4:1. The same male predominance was present in our series
(77%). Harrison et al12 and McCormack et al13 considered
ISDRA as a variant or a complication of fibromuscular dys-
plasia. On the contrary, Hare and Kincaid-Smith14 sug-
gested that fibromuscular dysplasia was not a cause of the
dissection but could result from intramural dissection gen-
erated by hemorrhage from weakened vasa vasorum. The
absence of communication between the dissection sac and
the true lumen of the artery in half of the cases that these
authors collated from the literature supported this hypoth-
esis. In our own series, pathologic evidence of fibromuscu-
lar dysplasia was present in only 45% of the patients. In the
others, pathologic examination excluded this diagnosis.
In several publications,1,2,12 alterations of the vasa
vasorum have been emphasized. Their rupture might
give rise to a dissecting intramural hematoma. The case
reported by Acconcia and Manganelli15 of a dissecting
aneurysm resulting from subadventitial angioma resem-
bles such lesions.
Other causes are also encountered such as the athero-
sclerotic changes observed by Edwards et al,9 Gewertz et
al,16 and Gilfillan et al.17 In one of our patients the dis-
section began at an atheromatous plaque. One of our
patients had cystic medial necrosis and had successive dis-
sections in several territories (splenic, celiac, hepatic, exter-
nal iliac, carotid, and vertebral arteries).
In a number of cases, no clear cause was discovered.
Moreover, cases of renal artery dissection in otherwise
healthy subjects with normal blood pressure and without
evidence of fibromuscular dysplasia were reported by
Alamir et al.18
The natural history of ISDRA is not precisely known.
Reilly et al8 observed one case suggesting repeated episodes
of dissection and found eight similar cases in the literature.
Javadpour et al19 observed distal extension of the dissection
and progressive enlargement of the dissecting aneurysm over
a 3-month period after their patient refused surgery. In our
series most patients had stable lesions that remained so. Only
one had dissection of the contralateral renal artery, and
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Fig 4. A, Preoperative angiography of 51-year-old man with uncontrollable hypertension. Dissection of renal artery on left solitary kid-
ney. B, Angiographic result at 5 years: residual distal lesions have remained stable with time. Hypertension was considerably improved.
Fig 5. Dissecting aneurysm of left renal artery with severe muti-
lation of kidney requiring nephrectomy.
A B
another had dissections in other arterial territories as previ-
ously mentioned.
However, ISDRA entails a potential threat to renal
function. Segmental or total renal infarct was present in
eight of 20 involved kidneys (40%) in Slavis’ series.10 In
our series, segmental atrophy, renal ischemia, or infarct
was present in 11 of 25 kidneys (44%).
Diagnosis of ISDRA rests mainly on angiography per-
formed to seek a renovascular cause of elevated blood
pressure. It is easy when typical aspects of dissection are
present, but they were found in only 25% of our cases.
Identification of candidates for reconstruction requires
high-quality angiography for precise and accurate assess-
ment of the extent of the dissection and of parenchymal
alterations. Whereas standard aortography is sufficient
when ISDRA affects only the arterial trunk, selective renal
angiography with various incidences is to be recom-
mended whenever the dissecting process extends to the
terminal branches of the artery. Intra-arterial digital
angiography has provided anatomic definition equivalent
to or even better than conventional aortography because
of deletion of nonvascular structures.
Treatment of this pathologic entity remains controver-
sial. Edwards et al9 stated that surgery provided no better
blood pressure control than medical treatment and advo-
cated use of the latter. Beroniade et al7 considered that
surgery should be reserved for certain situations because
the currently available antihypertensive drugs were capable
of controlling the most severe forms of arterial hyperten-
sion. This is not always the case. All of our patients had
severe and uncontrollable hypertension in spite of a daily
intake of three to four antihypertensive drugs. This was the
decisive factor leading to the choice of surgical treatment.
The only indications for nephrectomy are severely dam-
aged kidneys (Fig 5) and dissection affecting intrarenal surgi-
cally inaccessible branches with parenchymatous alterations.
However, arterial reconstruction is the ideal treatment
because its preserves the kidney(s). Recent series8,10 and our
own show that progress in renal artery reconstruction justi-
fies surgical treatment. Successful revascularization is
achieved with restoration of normal arterial anatomy and
normal renal perfusion. Approximately 70 repairs have been
reported in the literature during the last two decades.
Satisfactory results were obtained by Slavis et al,10 Smith et
al,20 and Reilly et al,8 among many others, with improved
blood pressure and preservation of renal function.
Surgery is indicated when medical therapy fails to con-
trol blood pressure. In complex cases, extracorporeal repair
provides ease and safety and seems to be the optimal
approach to achieve successful revascularization. In view of
the young age of these patients and the frequent necessity
for repair of distal branches, autologous artery graft is the
preferable substitute, as advocated by Reilly et al.8
To the best of my knowledge, large series of endovascu-
lar treatment of ISDRA have not been published in the lit-
erature, and only a few isolated cases have been reported so
far. Thus it is difficult to know whether this treatment is fea-
sible or effective in ISDRA. In most of our cases, the true
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lumen of the artery was filiform, contrasting with a large
false lumen; its catheterization may be challenging, as is the
placement of a stent. Moreover, fibrosis and thickening of
the arterial walls, as well as perivascular fibrosis, may prevent
successful revascularization. On the contrary, endovascular
treatment may be applied to dissections arising from balloon
angioplasty because these lesions are recognized early during
the radiologic procedure and may be treated immediately.
In conclusion, continuing progress in renal artery
surgery has increased the indications of surgical treatment
of ISDRA. Patients with severe and difficult-to-control
hypertension should not receive medical treatment alone
but should be considered for arterial repair. Successful
reconstruction is often possible and achieves good control
of blood pressure and preservation of renal function.
REFERENCES
1. Englund GW. Primary dissecting aneurysm of the renal artery: report
of a case and review of the literature. Am J Clin Pathol 1966;45:472-9.
2. Foord AG, Lewis RD. Primary dissecting aneurysms of peripheral and
pulmonary arteries: dissecting hemorrhage of media. AMA Arch
Pathol 1959;68:553-77.
3. Henry L, Burke WD. Isolated dissecting aneurysms of the renal artery.
Angiology 1963;14:269-76.
4. Liebow IM, Cline T, Post RS, Persky L. Isolated bilateral simultane-
ous dissection of the renal arteries. Am J Med 1956;21:151-6.
5. Rosenblum WI. Isolated dissecting aneurysm of the renal artery. J
Urol 1966;95:135-8.
6. Watson AJ. Dissecting aneurysm of the arteries other than the aorta.
J Pathol Bacteriol 1956;72:439-49.
7. Beroniade V, Roy P, Froment D, Pison C. Primary renal artery dis-
section: presentation of two cases and brief review of the literature.
Am J Nephrol 1987;7:382-9.
8. Reilly LM, Cunningham CG, Maggisano R, Ehrenfeld WK, Stoney
RJ. The role of arterial reconstruction in spontaneous renal artery dis-
section. J Vasc Surg 1991;14:468-79.
9. Edwards BS, Stanson AW, Holley KE, Sheps SG. Isolated renal artery
dissection: presentation, evaluation, management and pathology.
Mayo Clin Proc 1982;57:564-71.
10. Slavis SA, Hodge EE, Novick AC, Maatman T. Surgical treatment for
isolated dissection of the renal artery. J Urol 1990;144:233-7.
11. Kaufman JJ, Coulson WF, Lecky JW, Popjak G. Primary dissecting
aneurysm of renal artery: report of a case causing reversible renal
hypertension. Ann Surg 1973;177:259-63.
12. Harrison EG, Hunt JC, Bernatz PE. Morphology of fibromuscular
dysplasia of the renal artery in renovascular hypertension. Am J Med
1967;43:97-112.
13. McCormack LJ, Poutasse EF, Meaney TF, Noto TJ, Dustan HP. A
pathologic-arteriographic correlation of renal arterial disease. Am
Heart J 1966;72:188-98.
14. Hare WSC, Kincaid-Smith P. Dissecting aneurysm of the renal artery.
Radiology 1970;97:255-63.
15. Acconcia A, Manganelli A. Dissecting aneurysm of renal artery owing
to subadventitial angioma. J Urol 1978;119:268-70.
16. Gewertz BL, Stanley JC, Fry WJ. Renal artery dissections. Arch Surg
1977;112:409-14.
17. Gilfillan RS, Smart WR, Bostick WL. Dissecting aneurysms of the
renal artery. Arch Surg 1956;73:737-40.
18. Alamir A, Middendorf DF, Baker P, Nahman NS Jr, Fontaine AB,
Hebert LA. Renal artery dissection causing renal infarction in other-
wise healthy men. Am J Kidney Dis 1997;30:851-5.
19. Javadpour N, Thorpe WP, Williams GM. Technique for extracorpo-
real resection of dissecting renal arterial aneurysm with renal auto-
transplantation. Urology 1977;10:145-7.
20. Smith BM, Holcomb III GW, Richie RE, Dean RH. Renal artery dis-
section. Ann Surg 1984;200:134-46.
Submitted Jul 9, 1999; accepted Aug 18, 2000.
